PICES is a global wave propagation code that uses poioidal and toroidal mode expansions to solve the reduced order [2] wave equation for the ICRF electric field E in toroidal geometry,
Fast wave current drive (FWCD) efficiency in tokamaks is critically dependent on the shape of the power spectrum launched by phased antenna arrays. Recently, it has been found that three-dimensional (3-D) rather than two-dimensional (2-D) antenna models are needed to accurately describe this spectrum. Therefore, to obtain the most accurate theoretical estimate possible of current drive (a), two numerical codes have been combined the RANT3D anrenna design code [ 11 and the PICES full-wave propagation and absorption code [2] . Both codes have been benchmarked individually [ 1, 3] against data from the Tokamak Fusion Test Reactor (TFI'R). In addition, P I E S has been benchmarked [4] against a number of other full-wave and ray tracing codes for ion cyclotron range of frequency (ICRF) heating scenarios on the International Thermonuclear Experimental Reactor (ITER).
The purpose of the present work is to benchmark the combined RANT3D -PICES code against detailed FWCD and direct electron heating (DEH) data from the DID-D tokamak.
PICES is a global wave propagation code that uses poioidal and toroidal mode expansions to solve the reduced order [2] wave equation for the ICRF electric field E in toroidal geometry, prevents propagation of the fast wave on the extreme high field (left) side. The spectrum of absorbed power from the RANT3D-PICES modeling is shown in the solid curves in Fig. 2 . Fluctuations in the absorbed power are due to constructive and destructive interference as the waves are reflected from the right-hand cutoff.
Power deposition and integrated power profiles are shown in Fig. 4 (a) assuming a 1% fraction of hydrogen in the plasma. At 60 MHz, ion cyclotron damping at the second harmonic resonance of hydrogen accounts for 32% of the absorbed power. The remaining 68% is absorbed by electrons. At 90 MHz, the second harmonic hydrogen resonance is located farther to the high field side, and only about 5% of the power is lost to ions. The remaining 95% is absorbed by electrons. The larger fraction of electron heating in this case leads to a higher CD efficiency at 90 MHz.
Experimental analysis of the electron power deposition profdes is carried out using electron cyclotron emission radiometer signals in response to RF power modulation. Both 60 and 90 MHz RF power was 50% modulated with square waves at 50 Hz. Figure 5 shows the local electron power deposition profiles (for a 1-MW power coupled to the plasma) and volume-integrated power as a function of the normalized minor radius. The absorbed power profile is centrally peaked but is broader than that calculated with the model. The volume-integrated power is about 90% of the predicted DEH.
Driven current profdes for both frequencies are calculated from numerical fits to progress will allow the eqlulibrium magnetic field to be read directly from EQDSK fdes for a particular shot. Also, boundary values for the tangential electric field will be transferred from RANT3D to PICES in real space rather than in Fourier space. 
